Cardiovascular responses to intra-hippocampal dynorphin A-(1-8) in spontaneously hypertensive rats.
Previous studies by us established that dynorphin A-(1-8) concentration in the hippocampal formation of spontaneously hypertensive rat (SHR) brain was much less than in the hippocampus of normotensive controls. The connection between low dynorphins and SHR hypertension was unclear. The object of the present study was to determine (1) whether microinjections of dynorphin A-(1-8) into the hippocampus of anesthetized SHR would produce centrally mediated effects on arterial pressure and heart rate and (2) whether these responses would differ qualitatively or quantitatively from those elicited in normotensive Wistar-Kyoto (WKY) or Sprague-Dawley rats. A statistically significant elevation of arterial pressure was observed in SHR at 8, 12 and 16 weeks compared to WKY and Sprague-Dawley controls at similar ages. There were no significant changes in heart rate of SHR compared to WKY and Sprague-Dawley rats. Intra-hippocampal dynorphin A-(1-8) caused a dose-dependent (0.05, 0.5, 5.0 and 50.0 nmol) hypotension and bradycardia in all strains, and ages but the responses were quantitatively larger in SHR than in the normotensive strains. Nor-binaltorphimine, a selective antagonist for kappa-opioid receptor, pretreated into the hippocampus caused a significant blockade of the dynorphin A-(1-8) responses in all strains. The results established that (1) intra-hippocampal dynorphin A-(1-8) lowered the arterial pressure and heart rate by a central mechanism, in all strains, at all ages tested and (2) the responses were quantitatively greater in SHR than in WKY and Sprague-Dawley strains. The responses appear to involve activation of a kappa receptor in the hippocampus.(ABSTRACT TRUNCATED AT 250 WORDS)